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PROBLEM TO BE SOLVED: To reduce dispersion in the film thic kness and film 
quality of wafers in respective positions in a reacti on furnace of reduced 
pressure vapor growth equipment and to improve quality. 



SOLUTION: This equipment has a double reaction furnace internal tube. The 
inside diameter of an outer internal tube 9a of the double reaction furnace 
internal tube is reduced, and the inside diameter of the internal tube in the 
region from a gas introducing part to an exhaust part is maintained at a fixed 
value, by which reaction pressure is kept constant. By replenishing and 
introducing a raw material gas between the internal tubes, reduction in the 
concentration of a reactant gas on the exhaust side can be inhibited without 
increasing the concentration on the raw material gas introducing side. By this 
method, film forming velocity in respective positions in the reaction furnace 
can be kept constant, and the uniformity of film thickness and film quality can 
be improved. 
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' * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While loading with the boat carrying the wafer into a reactor core tube, installing the inner tube of the double-pipe 
structure which surrounds a boat between a boat and a reactor core tube and decompressing the inside of a reactor core tube It is 
reduced pressure vapor-growth equipment which extends the outside inner tube of the aforementioned double pipe, narrows down 
an extension in the shape of a taper in the reduced pressure vapor- growth equipment which introduces reactant gas within double 
and performs film growth to a wafer, makes the point thin, and is characterized by for the end side of an inner tube being 
double-pipe structure, and an other end side being single pipe structure. 

[Claim 2] Reduced pressure vapor-growth equipment according to claim 1 characterized by having made equal to the bore of an 
inside inner tube the bore of the portion which made thin the outside inner tube of the aforementioned double pipe, and seting 
constant the interval of the aforementioned wafer and an inner-tube bore. 

[Claim 3] Reduced pressure vapor-growth equipment according to claim 1 characterized by introducing main reactant gas in the 
inside inner tube of the aforementioned double pipe, and introducing the anaplerotic reaction gas for compensating the gap of an 
inside inner tube and an outside inner tube with the gas consumed at the reaction. 

[Claim 4] Reduced pressure vapor-growth equipment according to claim 1 characterized by making the aforementioned main 
slack reactant gas and anaplerotic reaction gas join in the aforementioned taper section. 

[Claim 5] The aforementioned taper section is reduced pressure vapor-growth equipment according to claim 1 characterized by 
forming in the position of the aforementioned boat length which counters a center section mostly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is concerned with a semiconductor manufacture measure, and 
relates to the reduced pressure vapor- growth equipment which carries out the vapor growth of the film according to material gas 
to a semiconductor substrate (wafer) especially. 
[0002] 

[Description of the Prior Art] Before, in manufacture of a semiconductor, there are many membrane formation processes, such as 
electrode formation and film formation using the mask, and reduced pressure vapor-growth equipment is used. Drawing 2 is the 
cross section of conventional vertical-mold reduced pressure vapor-growth equipment. 

[0003] As the vertical-mold reduced pressure vapor-growth equipment of drawing 2 is shown in JP,5-136059,A A reactor core 
tube 1, the heater 2 for mamtaining the inside of a reactor core tube 1 at desired temperature, and the boat 4 carrying a wafer 3, 
The pump 5 which changes the inside of a reactor core tube 1 into a reduced pressure state, and exhausts reactant gas, and the 
hatch 6 which performs sealing of a reactor core tube 1 , It has the gas introduction pipe 7 which introduces material gas into the 
interior of a reactor core tube 1 , and the outside inner tube 9 and the inside inner tube 1 0 of double-pipe structure which bisect the 
introduced material gas and passed the part to the reaction section near an exhaust side. The outside inner tube 9 is formed for a 
long time than the inside inner tube 10. 

[0004] Membrane formation of the request to up to the wafer in conventional vertical-mold reduced pressure vapor-growth 
equipment is performed as follows. First, the boat 4 which carried the wafer 3 in the reactor core tube 1 maintained at desired 
temperature at the heater 2 is inserted. Seal a reactor core tube 1 by the hatch 6, and the inside of a reactor core tube 1 is 
decompressed to a desired pressure with a pump 5. Then, material gas is supplied from the introductory pipe 7, and membranes 
are formed by introducing the comparatively high-concentration material gas passing through the gap of the outside inner tube 9 
and the inside inner tube 10 on the wafer 3 located in the exhaust side to which gas concentration falls. Unreacted material gas is 
exhausted with a pump 5, and is discharged out of a reactor core tube 1 . 
[0005] 

[Problem(s) to be Solved by the Invention] With conventional vertical-mold reduced pressure vapor-growth equipment, in order 
to introduce material gas only from the soffit of a reactor core tube 1 , on the other hand, the flow of the gas in a reactor core tube 1 
always serves as Mukai from gas induction towards the exhaust side. The gas concentration falls as the introduced material gas 
forms membranes to the wall of a wafer 3 and the inside inner tube 10 and gas moves to an exhaust side. Therefore, compared 
with gas induction, the membrane formation speed on the wafer in the portion near a flueing side fell, and there was a trouble that 
a thickness difference and the concentration difference of an impurity arose, within the same batch. 
[0006] In order to avoid such evil, when a heater 2 is divided into two or more zones, a reaction is promoted when gas 
concentration raises the temperature of a low exhaust side, or gas concentration lowers the temperature by the side of high gas 
introduction, a reaction is pressed down and there is the method of keeping constant the thickness homogeneity and 
high-impurity-concentration homogeneity in the same batch. 

[0007] Moreover, as shown in drawing 2 , by passing material gas between the outside inner tubes 9 and the inside inner tubes 10 
which were divided by the double pipe, the material gas concentration of an exhaust side is raised, a reaction is promoted, and 
there is a method of raising the thickness homogeneity in the same batch so that membranes may not be formed only to the wafer 
3 placed near the gas induction. 

[0008] However, with the equipment of this drawing 2 , since an inner tube is no longer a double pipe and turns into only the 
outside inner tube 9 from the portion into which the inside inner tube 1 0 is disrupted, the diameter of an inner tube is expanded 
rapidly and there is an inclination for the internal pressure of a reactor core tube 1 to fall. For this reason, the partial pressure of 
the material gas in the portion into which the inside inner tube 10 is disrupted fell, and there was a problem that thickness or high 
impurity concentration fell. 

[0009] this invention makes uniform thickness formed on the wafer in the same batch, high impurity concentration, or 

membraneous structure, and aims at reducing manufacture dispersion in a product. 

[0010] 

[Means for Solving the Problem] While this invention loads with the boat carrying the wafer into a reactor core tube, installs the 
inner tube of the double-pipe structure which surrounds a boat between a boat and a reactor core tube and decompresses the 
inside of a reactor core tube In the reduced pressure vapor-growth equipment which introduces reactant gas within double and 
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performs film growth to a wafer The outside inner tube of the aforementioned double pipe is extended, an extension is narrowed 
down in the shape of a taper, the point is made thin, and an inner tube is reduced pressure vapor- growth equipment characterized 
by for an end side being double-pipe structure and an other end side being single pipe structure. 
[0011] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained using a drawing. Drawing 1 is the 
cross section of the vertical-mold reduced pressure vapor-growth equipment in which the gestalt of operation of this invention is 
shown, and explains the film which grows taking the case of the in-situP dope Si. 

[00 1 2] The reactor core tube 1 used as a coil, and the heater 2 for maintaining the inside of a reactor core tube 1 at desired 
temperature (for example, 500-550 degrees C), The boat 4 carrying a wafer 3, and the pump 5 which exhausts gas for the inside 
of a reactor core tube 1 by the reduced pressure state, for example, 0.5 - 5Torr The hatch 6 which seals a reactor core tube 1, and 
the gas introduction pipe 7 which introduces material gas, SiH4 and PH3, into the interior of a reactor core tube 1 , [ for example, 
] It has the double-pipe structure which consists of a supplement gas introduction pipe 8 for compensating with an exhaust side 
the material gas 3 which fell by the reaction, for example, PH, and outside inner-tube 9a which introduces these material gas to 
the exhaust side reaction section while pressing down a reaction and the inside inner tube 10. 

[00 1 3] This outside inner-tube 9a extends the upper part rather than the inside inner tube 1 0, it extracts a upside tube diameter in 
the shape of a taper, makes it thin, and has made it single pipe structure so that an extension may serve as the same bore as the 
inside inner tube 10. The bore of the portion made thin is made equal to the bore of the inside inner tube 10. Moreover, the 
crevice between outside inner-tube 9a and the inside inner tube 10 is [ that what is necessary is just the grade in which 
back-difliision of gas does not occur between outside inner-tube 9a and the inside inner tube 10 ] good to the inside inner-tube 
bore of 300mm at about 50mm. Moreover, the length of the inside inner tube 10 is carried out to to the middle of a boat 4, and the 
length of outside inner-tube 9a is made a little longer than the crowning of a boat 4. 

[0014] Next, operation of this invention is explained using drawing 1 . With the vertical-mold reduced pressure vapor-growth 
equipment of this invention, material gas, SiH4 and PH3, is introduced from the soffit of a reactor core tube 1, it is the structure 
passed to an exhaust side, and, on the other hand, the flow of the gas in a reactor core tube 1 always serves as Mukai from the gas 
introduction side towards the exhaust side. [ for example, ] SiH4 and PH3 which are introduced material gas form membranes to 
the wall of a wafer 3 and the inside inner tube 10, and gas concentration falls as gas moves to an exhaust side. In the case of the 
in-situP dope Si, the homogeneity in a furnace of P concentration falls to 10 - 20%. 

[0015] Then, this invention is compensated with the fall of material gas concentration by making an inner tube into a double pipe 
and passing material gas 3, for example, PH, between outside inner-tube 9a and the inside inner tubes 10 which were divided, in 
order to press down membrane formation of the wafer 3 near the induction of material gas. Therefore, in this invention, it 
becomes possible to make material gas join from this converging section by extracting the tube diameter of outside inner-tube 9a 
from the portion into which the inside inner tube 10 is disrupted in the shape of a taper, to keep constant the exhaust air 
conductance in a reactor core tube 1 , and to keep constant the flow rate and pressure of reactant gas in a reactor. 
[0016] Consequently, in the gestalt of operation of this invention, the membraneous homogeneity including the thickness and high 
impurity concentration of a wafer in each [ in a reactor core tube ] position improved to 5%. As mentioned above, although this 
invention has been described about vertical-mold reduced pressure vapor-growth equipment, of course, it is applicable also to 
horizontal-type reduced pressure vapor- growth equipment. 
[0017] 

[Effect of the Invention] The 1st effect of this invention is being able to make uniform membraneous qualities, such as growth 
thickness of a wafer with an exhaust side, and high impurity concentration, a material gas introduction side, and being able to 
reduce manufacture dispersion. The reason is the shell which made it possible to reduce dispersion in reactant gas concentration 
with an exhaust side, and reaction pressure a material gas introduction side, and to make a reaction rate uniform. 
[0018] The 2nd effect is being able to reduce dispersion in the reliability of a product. The reason is thickness and the shell which 
made it possible to make membraneous quality uniform, as the 1st effect explained. 



[Translation done.] 



